Histamine-induced vasodilatation in the perfused mesenteric arterial bed of diabetic rats.
In this study, we have examined the contribution of endothelium-derived nitric oxide (EDNO) and endothelium-derived hyperpolarizing factor (EDHF) to histamine-induced endothelium-dependent relaxation in the perfused mesenteric arterial bed of rats treated with streptozotocin (STZ) to induce diabetes. Histamine (10(-10) to 5 x 10(-6) mol) produced dose-dependent vasodilator response in the perfused mesenteric arterial bed of both control and diabetic animals. In order to isolate the EDHF component of histamine-induced vasodilator response, NG-nitro-L-arginine-methyl ester hydrochloride (L-NAME) (10(-4) M) and indomethacin (10(-6) M) were added to the Krebs solution throughout the experiment. Histamine induced vasodilatation in the perfused mesenteric bed in preparations from both control and diabetic rats. The vasodilator response to histamine was slightly potentiated in the diabetic rat preparations. Sodium nitroprusside (SNP)-induced relaxation was similar in diabetic and control rats. The role of EDNO in histamine-induced vasodilatation was also examined. Vascular preparations were perfused with 20 mM K(+)-Krebs solution to inhibit the EDHF contribution to histamine-induced vasodilatation. Under this condition, histamine induced a vasodilator response in preparations from both control and diabetic rats. However, relative to nondiabetic control animals, histamine-induced maximal response was significantly reduced in preparations from diabetic animals. Pretreatment with L-NAME (10(-4) M) attenuated histamine-induced vasodilatation in both preparations, indicating an NO-mediated vasodilator response. There was a significant attenuation in histamine-induced vasodilatation in the vascular preparations from diabetic rats. The vasodilator effect of calcium ionophore A23187 was investigated in preparations from control and diabetic rats to investigate receptor dysfunction associated with diabetes. A23187 (10(-11) to 10(-7) mol)-induced vasodilator response was not significantly different in the preparations from control and diabetic animals. In conclusion, our results indicated that histamine-induced vasodilation in the perfused mesenteric arterial bed of the STZ-induced diabetic rats is mediated by two vasodilator components, namely EDHF and EDNO. Under diabetic conditions, the EDHF component was potentiated, while histamine-induced vasodilation mediated by the EDNO component was attenuated.